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ABSTRACT
The common problem of elderly physical changes is a postural balance which can increase the incidence of fall. 
Balance exercise is an exercise program to increase the postural balance of elderly. This study aims to analyze 
the	effect	of	a	balance	exercise	that	increases	elderly	postural	balance.	This	study	was	a	quasi-experimental	
design.	The	 samples	were	 28	 respondents	 from	Wana	Seraya	Denpasar	Nursing	home	based	on	 inclusion	
criteria and divided into treatment group and control group containing 14 respondents in each group. The 
variable was elderly postural balance with balance exercise as the intervention. The participants were evaluated 
using	the	Berg	Balance	Scale.	This	study	used	the	Wilcoxon	Signed-Rank	Test	and	Mann	Whitney	Test.	The	
results	showed	that	there	was	an	increase	in	the	postural	balance	in	the	treatment	group	(p=0.014),	but,	in	the	
control	group,	there	was	no	change	(p	=	1.00).	There	was	a	significant	effect	of	balance	exercise	in	increasing	
elderly	postural	balance	with	the	value	of	p=0,001.	A	positive	effect	of	the	balancing	exercise	in	the	postural	
balance	in	institutionalized	elderly	subjects	was	found.	This	study	recommends	balance	exercise	for	providing	
elderly postural balance that helps to decrease fall incidence among the elderly.
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Introduction
The	 age-related	 change	 of	 the	 elderly	 will	 affect	
the ability to carry out daily activities. The physical 
problems that most often occur in the elderly are balance 
disorders so that they easily fall.1	 Falls	 in	 the	 elderly	
are	 an	 increasing	 problem,	 causing	 a	 high	 degree	 of	
morbidity,	 mortality,	 and	 use	 of	 healthcare	 services.2 
Falling	 in	 the	 elderly	 is	 associated	with	 complications	
that	 cause	 prolonged	 hospitalization,	 isolation,	
dependency,	 immobility,	 decreased	 function,	 increased	
mortality rate and increased healthcare costs.3 Various 
risk	factors	that	can	increase	falls	in	the	elderly	include	
disorders	of	the	sensory	system,	central	nervous	system,	
cognitive	and	musculoskeletal.	Degenerative	processes	
in	the	sensory	system,	motor,	and	muscle	strength	will	
have an impact on the ability to maintain body balance.4 
Falls	is	an	incident	reported	by	a	patient	or	eyewitness	
who sees an event that causes the elderly to be suddenly 
lying	on	the	floor	or	lower	ground,	with	or	without	loss	
of	 consciousness	 or	 injury.	 Falls	 can	 have	 a	 serious	
impact in the form of a groin fracture and soft tissue 
injury,	but	the	fear	of	falling	in	the	elderly	can	also	affect	
the limitation of activity so that there is a decrease in 
their postural balance.5
Postural	 balance	 is	 a	 motor	 skill	 carried	 out	 by	
the neuromuscular system that integrates with the 
sensory,	 cerebellar	 and	 brain	 systems.	 Information	
about	the	body’s	position	in	regard	to	the	environment	
or	 gravity	 is	 introduced	 by	 the	 visual,	 vestibular	 and	
proprioceptive systems. The central nervous system is 
useful for modifying motor and sensory components 
so that stability can be maintained through changing 
conditions.6 Balance can be assessed using the Berg 
(Berg	Balance	Scale)	balance	scale,	which	is	a	scale	with	
specificity	of	the	challenge	of	the	elderly	in	maintaining	
balance.7	This	test	is	quite	easy	to	use	and	effective	for	
predicting falls and disturbances in the postural balance 
of the elderly.8
DOI Number: 10.5958/0976-5506.2019.02279.4 
Indian Journal of Public Health Research & Development, August 2019, Vol.10, No. 8         2709 
Optimizing the physical abilities of the elderly in 
activities can be honed by providing an exercise that 
emphasizes increasing postural stability. Some physical 
exercises that have been applied to provide changes to 
balance	 from	 various	 studies	 include	 tai	 chi,	 qi	 gong,	
Wii	 balance	 and	 other	 forms	 of	 occupational	 therapy.9 
Physical exercise in the elderly must be individual 
and	 includes	 specifications	 in	 the	 form	 of	 frequency,	
intensity,	 duration,	 exercise	mode	based	on	 the	 results	
of exercise testing and various limitations mainly related 
to	the	musculoskeletal	system.	Recommendations	from	
the American Heart Association are at least three times a 
week	with	duration	of	30	minutes.10 The purpose of this 
study	was	to	evaluate	the	effect	of	balance	exercise	on	
postural balance in the elderly for falls prevention.
Method
The	type	of	research	was	quasi-experimental	with	a	
pre-/post-test	design	research	involving	treatment	groups	
and control groups. The population in this study was all 
elderly	people	who	resided	at	 the	Wana	Seraya	Tresna	
Werdha	Social	Institution	(PSTW)	Denpasar,	namely	47	
elderly who have a history of falls more than once a year. 
This	study	uses	a	simple	random	sampling	technique	that	
involves 28 elderly people. The independent variable 
in this study was balanced exercise. Balance exercise 
is	 taught	 three	 times	 a	 week	 for	 two	 weeks	 with	 a	
duration of 30 minutes only for the treatment group. The 
dependent variable in this study was postural balance in 
the elderly. This study uses the Berg Balance Scale as 
a measurement tool to evaluate the development of the 
ability of the elderly to maintain postural balance. Berg 
Balance Scale will show changes in postural balance 
in the elderly between before and after intervention 
through	14	 items	of	balance	assessment.	Scores	41-56	
are	 included	 in	 the	 independent	 category,	 the	 score	 of	
21-40	includes	the	walking	with	assistance	category,	and	
the score 0-20 is included in the wheelchair category.7 
Statistical	 tests	 were	 performed	 using	 the	 Wilcoxon	
Signed-Rank	 Test	 and	 Mann	 Whitney	 Test	 with	 a	
significance	level	of	α≤0.05.
Result
Characteristics: Respondents in this study were 28 
elderly	in	the	age	range	between	60	-	89	years,	most	of	
them were female. All respondents had a history of falls 
in the last one year.
Table 1: Respondent’s Characteristic
Characteristic
Intervention 
Group
Control 
Group
n % n %
Age (in years)
60-74 6 42.9 8 57.1	
75-89 8 57.1 6 42.9
>90 0 0 0 0
Sex
Female 11 78.6 12 85.7
Male 3 21.4 2 14.3
Medical History
History has fallen in the 
past year 14 100 14 100
Parkinson’s	disease 0 0 0 0
Stroke 0 0 1 7.14
Heart failure 0 0 0 0
Osteoarthritis 6 42.8 9 64.28
Cataract 5 35.7 5 35.7
Diabetes Mellitus 1 7.14 1 7.14
Medication history 9 64,28 12 85,71
The medical history of the respondents was found 
to be mostly experienced by osteoarthritis. Only one 
respondent	had	a	history	of	stroke.	Medication	history	of	
the	elderly	found	use	of	multivitamins,	analgesics,	and	
anti-allergic drugs.
Postural Balance: Table 2 shows that all treatment 
group respondents experienced an increase in the 
balance after the balance exercise intervention. The Berg 
Balance Scale score of the treatment group increased to 
a minimum score of 43 and a maximum score of 48. 
The	respondents	in	the	walking	with	assistance	category	
had a score range between 31-39 while the independent 
category had a score range of 41-48.
Table 2: Effect of balance exercise on postural 
balance pre- and post-intervention
Respondent
 Intervention 
Group
Control 
Group
Pre Post Pre Post
1 34 45 37 39
2 45 41 36 37
3 25 33 35 37
4 37 45 37 38
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Conted…
5 43 48 37 37
6 40 45 33 35
7 39 44 40 40
8 42 47 42 42
9 34 39 32 34
10 41 46 39 39
11 38 41 38 38
12 42 46 36 37
13 36 39 40 40
14 32 39 36 36
Wilcoxon	Signed-
Rank	Test
0.014 1.000
Mann	Whitney 0.001
Control	group	respondents	were	measured	using	the	
results of respondents experiencing a slight increase in 
scores,	 from	 a	minimum	 score	 to	 34	 and	 a	maximum	
score of 42. Only one respondent in the control group 
was	independent.	The	respondents	 in	 the	walking	with	
assistance category control group had a score range of 
34-40 and independent had a score of 42. As regard the 
increase	 in	 the	 treatment	 group	 category,	 as	 many	 as	
six	 respondents	 showed	a	 significant	change	while	 the	
control group had no respondents who experienced a 
change in category. Based on the results of the analysis 
of	the	treatment	group	using	the	Wilcoxon	Signed-Rank	
Test,	the	value	of	p	=	0.014,	less	than	α	(≤0.05),	showed	
that	there	was	a	significant	effect	on	the	treatment	group	
from before to after the balancing exercise was given. The 
same analysis was also conducted on the control group 
with	the	results	of	p	=	1.000	over	α	(≤0.05)	indicating	no	
influence	between	before	and	after	the	study.	The	Mann	
Whitney	Test	results	compared	the	Berg	Balance	Scale	
score between the treatment and control groups after the 
intervention	and	found	a	p	=	0.001	less	than	α	(≤0.05).	
This	value	indicates	that	there	are	significant	differences	
between the two groups so that it can be concluded 
that	 the	 hypothesis	 (H1)	 is	 accepted,	 namely	 balance	
exercise can improve postural balance in the elderly at 
Wana	Seraya	Tresna	Wredha	(PSTW)	Denpasar.
Discussion
Before	 the	 intervention	 of	 balance	 exercise,	 a	
total	of	10	respondents	of	the	treatment	group	walking	
with	 assistance	 category	 found	 it	 difficult	 to	 do	 some	
movement	in	the	valuation,	among	others,	stand	on	one	
leg,	 placing	 foot	 alternately	 on	 the	 bench	 and	 taking	
the	 goods	 from	 the	 floor.	 The	 minimum	 score	 of	 the	
treatment group is 25 and the maximum score is 43. 
After	the	same	measurement	of	the	control	group,	a	total	
of	13	respondents	walking	with	assistance	had	difficulty	
doing	standing	movements	on	one	leg,	placing	their	feet	
alternately	on	the	bench	and	taking	items	from	the	floor.	
The minimum score of the control group is 33 and the 
maximum score is 42.
After	 looking	 at	 demographic	 data	 and	 medical	
history,	 a	 number	 of	 supporting	 factors	were	 found	 for	
these	 conditions:	 respondents	 have	 female	 gender,	 over	
the	 age	 of	 80	 years,	 have	 a	 history	 of	 repeated	 falls,	 a	
history	of	osteoarthritis	with	recurring	pain,	a	history	of	
very	minimal	 physical	 activity,	medication	 history	 pain	
and	vitamin	relievers	and	low	index	bark.	Some	of	these	
conditions	greatly	affect	 the	ability	of	 the	elderly	 to	get	
a good postural balance. This statement is supported by 
previous research conducted by Dunn (2009) that changes 
in various body systems due to increasing age will greatly 
influence	the	ability	of	postural	control	as	an	‘age	effect’.	
Postural	balance	and	control	are	 influenced	by	previous	
life	history	and	the	effect	of	overall	aging.11 The elderly 
with	balance	disorders	have	a	risk	of	falling	by	2.2	times	
compared to the elderly without balance disorders.3
The measurement results of balance in the treatment 
groups showed as many as six categories of respondents 
increased	 the	 balance	 of	 walking	 with	 assistance	 or	
became independent and eight other respondents did 
not experience an increase in the category and no 
respondents experienced a decrease in the category. 
Some	movements	that	are	difficult	to	do,	such	as	standing	
on	one	leg,	placing	the	legs	alternately	on	the	floor	and	
taking	items	from	the	floor	were	able	to	be	done	well	by	
the respondents of the treatment group so that there was 
an increase in the scores of the assessment items.
Some of the initial movements which had been 
difficult	for	the	treatment	group	respondents	to	do,	such	
as	placing	their	legs	alternately	on	their	backs,	after	the	
intervention the movement was able to be done well 
because the intervention was carried out optimally. This 
statement	is	supported	by	Jones	and	Barker	(2005)	who	
found that the balance exercise movement in the form 
of	 knee	 flexion	 and	 hip	 flexion	 can	make	 respondents	
maintain that position because it can train the ventral and 
medial	thighs,	dorsal	hip	muscles,	and	inner	and	surface	
dorsal	 pedis	muscles	 because,	when	 lifting	 one	 leg,	 it	
requires	coordination	of	these	muscles.
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Standing	 on	 one	 leg	 movement,	 in	 general,	 was	
still	 difficult	 for	 the	 control	 and	 treatment	 groups.	
Respondents who were not able to do the movement 
well	had	the	minimal	ability	when	making	modifications	
without	holding	on	to	the	chair	during	knee	flexion,	hip	
flexion,	hip	extension,	and	single	 leg	side	movements.	
Balance exercise was able to improve the postural 
control ability of the elderly as evidenced by the increase 
in	scores	 in	other	movements,	such	as	sitting	 to	stand,	
standing	 without	 support,	 sitting	 without	 support	 and	
looking	back.
A good postural balance can improve the ability of 
the elderly to prevent falls.12 Exercises given to improve 
postural balance must pay attention to the readiness of 
the elderly in the exercise. Balance exercise will help the 
elderly to gradually increase physical alertness so that 
they remain active by g=providing wider physiological 
contact so as not to be isolated from stimuli and prevent 
injuries.13 Balance exercise involves good integration 
between	the	central	nervous	system,	peripheral	nervous	
system,	and	musculoskeletal	system,	especially	the	lower	
extremities,	and	can	increase	the	ability	of	the	elderly	to	
control changes in body position that can occur at any 
time. The stages of balance exercise movements such as 
plantar	flexion,	knee	flexion,	hip	flexion,	hip	extension	
and single leg side involving a group of lower limb 
muscles,	have	an	impact	on	increasing	muscle	strength	
so that falls in the elderly can be prevented.12 This shows 
that the elderly need continuous stimulation in order to 
remain active despite increasing age.
Conclusion
Based	 on	 the	 discussion	 above,	 the	 conclusion	
of this study is that balance exercise can improve 
postural	balance	 in	 the	elderly	 through	plantar	flexion,	
knee	flexion,	 hip	flexion,	 hip	 extension	 and	 single	 leg	
side	movements,	which	can	stimulate	the	ability	of	the	
elderly to maintain postural balance.
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